Matrix-type transdermal patches of verapamil hydrochloride: in vitro permeation studies through excised rat skin and pharmacodynamic evaluation in rats.
The objectives of this study were to develop matrix-type transdermal patches of verapamil hydrochloride (VRP) with pectin as a matrix polymer to investigate the influence of several terpenes on in vitro permeation of VRP through rat skin and to evaluate pharmacodynamic activity of transdermal formulations in rats. Matrix-type transdermal patches containing VRP were prepared using pectin as a matrix agent and propylene glycol as a plasticizer agent. Terpenes such as nerolidol, d-limonene, eucalpytol, menthone, and menthol were also used as a chemical enhancer to improve the skin penetration of VRP. The permeation studies were performed using Franz-type diffusion cells and full-thickness excised abdominal rat skin. Effects of terpenes on the permeation parameters of VRP were evaluated. In vitro skin permeation studies showed that nerolidol was the most promising enhancer among the enhancers examined in the present study, followed by d-limonene. Pharmacodynamic activity of the transdermal patches containing nerolidol or d-limonene was evaluated in rats by the measurement of systolic blood pressure for 360 min with the use of the tail cuff method. VRP transdermal patches significantly decreased the systolic blood pressure after 30 min and transdermal patches containing nerolidol and d-limonene maintained the decrease in blood pressure during the observation of 360 min.